Glutamate cysteine ligase and the age-related decline in cellular glutathione: The therapeutic potential of γ-glutamylcysteine.
A consistent underlying index of aging is a decline in the cellular levels of the tripeptide glutathione (GSH). GSH is an essential thiol antioxidant produced in the cytosol of all cells and plays a key role in protecting against oxidative stress by neutralising free radicals and reactive oxygen species (ROS). The decline in GSH has been associated with changes in the expression and activity of the rate-limiting enzyme glutamate cysteine ligase (GCL), which produces the intermediate dipeptide γ-glutamylcysteine (γ-GC). The molecular mechanisms that affect these age-related changes remain unclear due to the complexity of GCL regulation. Impairment of the transcriptional activity of Nrf2 has been demonstrated to contribute to GCL dysregulation in aged rats. However, considering the complex nature of GCL regulation, relatively little research has been conducted to investigate the age-associated post-transcriptional controls of the enzyme. Defining these unknown mechanisms may inform our understanding of the aetiology of many age-related diseases and assist in formulating appropriate therapeutic strategies. This review focuses on the suitability of treatment with exogenous γ-GC to raise GSH levels by circumventing the age-related dysregulation of the rate-limiting step of GSH, providing promise for future research for the treatment of chronic oxidative stress-related diseases.